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/7oilo...‘ i:;  h  translation  of  ;v*  article  by  ‘fagas*  of 
the  Institute  for  Microbiology  IhrporinontuX  iharapy 
(In  J cf  the  Gorman .  .*.#«dcuy  of  faiences,  ./.rlin,  (De- 


;bl»d  Ox  otrS.Td.Ti~  antibodi:.:;  which  was  dr 'doped  in  3.941  by 


Coons  ana 


>’wW  nUW 


iouna 


olic-’.wicn  during  the 


doc:ido  in  iurur.o  chemistry,  virology  ana  bac^a*iolpny«  however,  the 
tdiso-conotulng  and  expensive  ,r  Tor  the  production  or  'die 

antibody  s turning  preparation  v:-.::  a  luLndvancc  to  r.  routine  use  of  the 
::icthcd  for  r: .pie.  diagnosis  of  dinicaij.7  i:.r>oi-tfmt  bacteria.  Recent 
years  have  assn  many  attoantc  t>  sianlii’y  tha  staining  oi*  antibodies 
(Goldman  and  Carver  1957,  ISirshall  ct  al,  195*0  •  In  196C,,llindorl<nceht 
succeeded  in  reducing  the  tine  necessary  for  staining  com  to  5  rxlnutss 
through  adsorption  oi'  the  fluorescence  dyes  onto  ’cLesclsuhr.  The  encu- 
ing  s operation  of  the  unbound  dyo  by  means  of  dialysis  requiring,  several 
days  regains  iime-concusing  and  unhandy,  however.  fa  hayo  sought  to  per- 
forn  tleis  operation  in  a  short  period  of  tine  also .  /.  possibility  for 

talc  was  offered  by  the  method  developed  by  Porath  and  Floc&n  in  1959 
end  call  by  them  gel  filtration.  The  method  involves  the  use  of  Sepba- 
dox  (a  product  of  the  Pharmacia  Company  of  Uppsala,  S^reden) ...dY/itli  the 
help  of  this  new  method  which  resembles  the  column  chrasatography  tech¬ 
nique,  high-molecular  substances  can  easily  be  separated  from  low-molec- 
ular  substances.  A  gel  filtration  in  the  narrower  original  sense  is  not 
involved,  however.  Based  upon  our  experiences,  this  method  is  very  suit¬ 
able  for  the  rapid  purification  of  unbound  dyes  from  fluorescing  scrums. 


A  v-nighed  car, aunt  of  dry  Ccpb.vc.s:-:  c  50  is  with  0.3.5  m  phos¬ 
phate  table  salt  buffer  p„  7.0  to  r.  thin  solution  c-iroi\’J.Iy  -hifisu 

into  a  chromato; jrr.phy  tube  onto  the  Ir/.rcr  one.  of  •vijicJi  a  C— 3-s::.nt:’.r 
plate  3  s  fir/.cd.  The  ur.:.for.r.  packing  of  the  gel  -.rndn:;  is  ireportont  for 
a  good  cop; ‘.ration.  The  .•'.■’.e-rat  of  3c;*C)a<*.«:  requires  dopendr;  upon  the 
voluno  of  the  sorrn  cor.;jv.  ;ai  *»  to  he  cleaned.  In  order  to  obtain  a  oc:.i- 
plctc  isolation  of  the  p-ivtoia  fraction  fro:.:  the*  free  dye,  the.  v>lv:.r: 
of  the  trial  solution  must  be  loss  than  the  volume  cf  rater  retained  by 
the  gal  (this  value  is  given  as  water  repair,  for  every  charge  by  the 
manufacturer).  For  10  sal  of  sewer.,  therefore,  2-3  grams  of  Sepkada:: 
cuffieo.  The  trial  solution  is  plsced  upon  the  surface  of  the  pre¬ 
packed  column  with  a  pipette  ar.d  as  soon  as  it  has  soaked  ir.  it  is  fol¬ 
lowed  by  a  further  phosphate  table  salt  buffer.  It  is  important  to  in¬ 
sure  that  tho  surface  of  the  column  is  never  aliened  to  dry.  The  sepa¬ 
ration  of  the  serum  conjugate  from  unbound  dye  beoor.es  visible  after  a 
short  time  (Illustration  1).  The  very  f ,s i-c.rlqrr.ting  conjugate  reaches 
the  end  cf  tho  column  in  a  for r  minutes  and  can  be  captured  again  there 
without  loss  duo  to  tile  fact  that  tho  liquid  movement  can  bo  observed 
readily.  Tho  slowly-migrating  dye  is  ©.Luted  with  additional  aroints  of 
buffer  solution.  Immediately  thereafter,  the  coiv.~n  is  available  for 
further  separation.  It  can  be  used  for  many  newratiens  without  chang¬ 
ing  its  characteristics. 


As  a  means  of  checking  whether  the  serum  conjugate  had  been  com¬ 
pletely  freed  of  dye,  the  eluted  fractions  of  the  column  of  2  grams  of 
Sepihadese  0  50  trero  added  to  1  ml  of  u  protoin  solution  labellod  with 
fluorescein  isothiocycnato  according  to  Rindcrknecht  and  then  examined 
spactrophotonatrlcally  (Illustration  2).  The  pro tein  . concentration  was 
measured  at  540  millimicrons  after  staining  with  the  biuret-reagent  of 
Wcichselbaua,  while  the  concentration  of  flnare3cine  isothio  cyanaio  was 
determined  directly  in  the  trial  solution  through  its  absorption  at  420 
rdllimicron  (Goldimsssr  and  Shepard,  1958).  From  the  experiments,  thcro 
results:  , • 

1.  The  unbound  dye  is  completely  separated  from  tho  stained  pro¬ 
tein.  The  results  are  as  good  os  those  obtainod  with  an  extensive  dial¬ 
ysis  which  requires  several  days. 

2.  Tho  serum  conjugate  is  eluted  in  a  narrowly  limited  fraction. 
Its  concentration  is  therefore  only  slightly  decreased  in  the  purifica¬ 
tion  process.  It  should  be  mentioned  hero  that  the  original  protein  con¬ 
centration  can  be  reconstituted  with  the  help  of  the  same  product  (Scpba- 
dex  0  25  is  best,  but  Q  50  is  also  suitable)  (Fiodin  et  al.  I960).  Scrum 
with  titers  which  are  too  low  can  likewise  -be  -  concentrated  without  neces¬ 
sitating  a  precipitation  of  tho  globulins.  For  this;" an  amount  of  cry 


£cph:\<v.r:  o:.  >u-oc.  aoeordir.;-;  to  it.;  .-.bility  is  added  to 

the  solution.  tj.cii  the  concentrated  solsr.cn  in  removed  iron 

the  tueefiod  ~r;l  v.ith  a  cur:  Lion  filbr.v  -  it  it  coat s.vtr : . lion:;  and  >. 

values  remain  audio  conatcni  tr.’in ;  thin  "a-oecoe. 

3.  ‘lbs  purification  of  severe...  c.f  fluorescence 

stained  scru.u.1  is  completed  in  about  10  :. .tauten .  It  c?ar.  therefore  bo 
carried  out  at  room  temperature  v.lthou  t  rear  of  dorrtiurisaticn  of  the 
albumens.  i'-uls  readers  possible  the  staining  oi  antibodies  in  labora¬ 
tories  v;hcra  a  sufficient  refrigerated  roc.:;  for  dialysis  is  not  avail¬ 
able. 

Altogether,  a  possibility  is  provided  lor  purification  oi  iiuores- 
conco  stained  antibody  solutions  ir.  a  short  tine  sad  tdihout  complication. 
In  the  production  of  large  amounts  of  conjugate,  the  considerable  savin" 
in  buffer  solution  might  also  be  of  ir  fortune o.  Ir.  oonnooti.cn  vith  tho 
stainin'?  techniques  of  Hinder iciocht  u!9oOj ,  there  results  a  method  of  cro¬ 


ss  than  one  hour. 


Summary 

Quantitative  separation  of  the  unbound  fluorescence  dye  frer.  anti¬ 
body  oolutioriS  libelled  rith  fluorescence  is  achieved  by  the  too  of  sol 
filtration  v.lth  Sephade::  G  50.  As  compared  *.vith  the  previously  used  di¬ 
alysis,  the  purification  is  tarminated  in  a  for;  minutes  and  thorefore 
can  be  done  at  room  temperature.  Due  to  the  good  possibility  of  optical 
control,  it  permits  a  regain  vrithout  loss  of  the  serum  conjugate  Tilth 
only  negligible  docreaso  of  concentration.  .  , 
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Illustration  1„  A  Sephadex  G  'jO  column  shortly-  after  place¬ 
ment  of  the  trial  solution,  A  **  serum  con¬ 
jugate,  B  =  unbound  dye. 
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Separation  of  the  fluorescing  serum  from 
unbound  fluorescoine  isothio  cvnnate  through 
gel  filtration* 
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